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FILM DEPOSITION SYSTEM AND FILM DEPOSITION METHOD 




surface of the vessel and moreover capable of 
corresponding to various vessel shapes without changing 
the shape of an external electrode and to provide a film 
deposition method therefor.; SOLUTION: A film deposition 
chamber is composed of a cylindrical external electrode 
composed of an electrically conductive material whose 
inside has a cylindrical space so as to be stored with a 
vessel, a top cover set to either end of the external 
electrode and whose central part Is at least composed of 
an insulating material and a bottom cover set to the other 
end and having an exhaust port, and an internal electrode 
is inserted Into the inside of the film deposition chamber 
through the bottom cover. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention A three-dimensional hollow container, for example, a 
plastic bottle, a plastic cup, It is related with the film deposition system and method for film 
deposition which make a thin film form in the surfaces, such as a plastic tray, a paper carton, a 
paper cup, a paper tray, and other plastic molding in the air, with plasma support type chemical 
vapor deposition (PECVD). 
[0002] 

[Description of the Prior Art]ln recent years, a thin film is formed to three-dimensional hollow 
container surfaces, such as a plastic container, and the trial which raises the gas barrier 
property of a container, steam barrier property, surface wettability, etc. is made. As one of the 
methods of forming these functionality thin films, it is the method of making a thin film forming 
in a container surface by the chemical reaction of process gas with a plasma support type CVD 
method. Mostly with the outside of a container as shown in JP, 8-531 17,A For example, the 
exterior electrodes of the hollow shape of similar figures, A container is mostly installed 
between the internal electrodes of similar figures with a container, and the method of forming 
membranes and the method of arranging exterior electrodes and an internal electrode in an 
almost fixed distance from the surface of a container as shown in JP,8-175528,A are known. In 
these inventions, since any device became only not only in the side of a container and the 
bottom also served as exterior electrodes, there was a problem that a container bottom will 
become thick in the thickness of the film formed in the container surface. An electrode must be 
united with the shape of a container, and must be made from these inventions, and it cannot 
respond to the container of all shape. 
[0003] 

[Problem(s) to be Solved by the lnvention]Let it be a technical problem to provide the film 
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deposition system and method for film deposition which can respond to various container 
shape without having been made in order that this invention might solve the problem of the 
above-mentioned conventional technology, making uniform thickness of the film formed in a 
container surface, and changing exterior-electrodes shape. 
[0004] 

[Means for Solving the Problem]This invention solves this technical problem and an invention 
of claim 1 , In a film deposition system which makes a thin film form in the surface of a 
container in the air with a CVD method, Tubed exterior electrodes in which a film forming 
chamber consists of a conductive material which has in an inside a tubed space in which a 
container can be accommodated, It is installed in an end of one of the two of the exterior 
electrodes, a center section consists of a canopy which consists of insulating materials, and a 
base lid which is installed in another end and has an exhaust port at least, and it is considered 
as a film deposition system, wherein an internal electrode is inserted in an inside of a film 
forming chamber through a base lid. 

[0005]An invention of claim 2 of this invention is taken as a film deposition system, wherein a 
transparent fluoroscopy window is provided in a canopy in the film deposition system 
according to claim 1. 

[0006]An invention of claim 3 of this invention is taken as a film deposition system, wherein a 
transparent fluoroscopy window is a product made from silica glass in the film deposition 
system according to claim 2. 

[0007]An invention of claim 4 of this invention is taken as a film deposition system, wherein 
SUPESA which consists of insulating materials so that an inside of said exterior electrodes 
may be contacted with exterior electrodes is provided in a film deposition system of claim 1-3 
given in any 1 paragraph. 

[0008]An invention of claim 5 of this invention is taken as a film deposition system, wherein 
SUPESA is a plastic in the film deposition system according to claim 4. 
[0009]An invention of claim 6 of this invention is taken as a film deposition system, wherein an 
electric insulating plate which a base lid consists of conductive materials, and consists of 
insulators between said exterior electrodes and a base lid intervenes in a film deposition 
system of claim 1-5 given in any 1 paragraph. 

[0010]An invention of claim 7 of this invention is taken as a film deposition system, wherein an 
attaching part article which consists of an insulator holding a container is inserted into a 
chamber which consists of exterior electrodes, a canopy, and a base lid which consist of 
conductive materials in a film deposition system of claim 1-6 given in any 1 paragraph. 
[001 1]An invention of claim 8 of this invention is taken as a film deposition system/wherein 
said electric insulating plate and said attaching part article are united in the film deposition 
system according to claim 7. 
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[0012]An invention of claim 9 of this invention is taken as a film deposition system with which a 
hole 0.5 mm or less in diameter is characterized by providing a gas discharge port currently 
opened at least one or more at a tip of said internal electrode in a film deposition system of 
claim 1-8 given in any 1 paragraph. 

[0013]An invention of claim 10 of this invention is taken as a film deposition system, wherein a 
minor axis provides a gas discharge port which at least one or more oblong holes of 0.5 mm or 
less are opening at a tip of said internal electrode in a film deposition system of claim 1-8 given 
in any 1 paragraph. 

[0014]An invention of claim 1 1 of this invention is taken as a film deposition system with which 
a hole 0.5 mm or less in diameter is characterized by providing a process gas feed hopper 
provided with a delivery currently opened at least one or more at said canopy in a film 
deposition system of claim 1-8 given in any 1 paragraph. 

[0015]An invention of claim 12 of this invention is taken as a film deposition system with which 
a minor axis is characterized by providing a process gas feed hopper provided with a delivery 
which at least one or more oblong holes of 0.5 mm or less are opening at said canopy in a film 
deposition system of claim 1-8 given in any 1 paragraph. 

[0016]Tubed exterior electrodes which consist of a conductive material which an invention of 
claim 13 of this invention is a method for film deposition which makes a thin film form in the 
surface of a container in the air with a CVD method, and has a tubed space in which said 
container can be accommodated, A canopy which it is installed in an end of one of the two of 
the exterior electrodes, and a center section becomes from an insulating material at least, Said 
container is inserted into a film forming chamber which consists of a base lid which is installed 
in another end and has an exhaust port, Inside of a chamber which contains said inside of a 
container from an exhaust port installed in a base lid is made into a vacuum, Process gas is 
introduced in said container from a tip of an internal electrode inserted in an inside of said 
container through a base lid, High frequency or microwave power is applied between exterior 
electrodes and an internal electrode, and it is considered as a method for film deposition 
forming a thin film to said container internal surface by plasma-izing process gas. 
[0017]Tubed exterior electrodes which consist of a conductive material which an invention of 
claim 14 of this invention is a method for film deposition which makes a thin film form in the 
surface of a container in the air with a CVD method, and has a tubed space in which said 
container can be accommodated, A canopy which it is installed in an end of one of the two of 
the exterior electrodes, and a center section becomes from an insulating material at least, Said 
container is inserted into a film forming chamber which consists of a base lid which is installed 
in another end and has an exhaust port, Inside of a chamber which contains said inside of a 
container from an exhaust port installed in a base lid is made into a vacuum, Process gas is 
introduced in a chamber from a process gas delivery installed in a canopy, High frequency or 
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microwave power is applied between an internal electrode and exterior electrodes which are 
inserted in an inside of a container through a base lid, and it is considered as a method for film 
deposition forming a thin film to said container outside surface by plasma-izing process gas. 
[0018]Tubed exterior electrodes which consist of a conductive material which an invention of 
claim 15 of this invention is a method for film deposition which makes a thin film form in the 
surface of a container in the air with a CVD method, and has a tubed space in which said 
container can be accommodated, A canopy which it is installed in an end of one of the two of 
the exterior electrodes, and a center section becomes from an insulating material at least, Said 
container is inserted into a film forming chamber which consists of a base lid which is installed 
in another end and has an exhaust port, Inside of a chamber which contains said inside of a 
container from an exhaust port installed in a base lid is made into a vacuum, Process gas from 
a process gas delivery installed in a canopy in a chamber, Process gas is introduced in said 
container from a tip of an internal electrode inserted in an inside of said container through a 
base lid, High frequency or microwave power is applied between an internal electrode and 
exterior electrodes, and it is considered as a method for film deposition forming a thin film on 
said container inside-and-outside both surfaces by plasma-izing process gas. 
[0019] 

[Embodiment of the lnvention]The device of this invention is explained using the figures 
showing an example of an embodiment. Drawing 1 is the schematic diagram which expressed 
the film forming chamber part of the device of this invention as one example in the section. The 
exterior electrodes 2 which become an inside from a conductive material with the cylindrical 
space in which the container 1 can be accommodated, It is installed in the end of one of the 
two of the exterior electrodes, a center portion consists of the canopy 3 which consists of 
insulating materials, and the base lid 5 which is installed in another end and has the exhaust 
port 4 at least, and the internal electrode 6 is inserted in the inside of a container through the 
base lid. One of the important features of this device is having a space where the existing 
conductive exterior electrodes are cylindrical inside. By making the inside of exterior electrodes 
cylindrical, manufacture of exterior electrodes becomes easy and the effect that it can 
manufacture cheaply is done so. If the internal space of exterior electrodes is cylindrical, it will 
be good and there will be no restriction in particular in outside shape. As construction material 
of exterior electrodes, what is necessary is just a conductive material, and aluminum, stainless 
steel, copper, etc. are preferred. In this example, in exterior electrodes, although it shall have a 
cylindrical space, if cylindrical, it will not be circularly scrupulous at best in particular. 
[0020]The second important feature is things of the canopy which was installed in one end of 
said exterior electrodes, and was installed so that it might counter with a container bottom 
which a center portion consists of insulating materials at least. By making a canopy into an 
insulating material, the portion cannot conduct current but the thickness of the thin film formed 
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in a container surface can make it uniform. As an insulating material used for a canopy, 
although plastic material, glass, ceramics, etc. can be used, it may not be limited to them and 
may be the combination of these insulating materials. 

[0021]Furthermore, the all of a canopy do not need to be insulating materials. Drawing 2 is the 
schematic diagram which expressed other examples of the film forming chamber part of the 
device of this invention in the section. It can also constitute from the canopy attaching part 
article 8 .which consists of a conductive material used in order to hold the canopy section 
article 7 and it which consist a canopy of insulating materials as shown in the figure. Since that 
portion serves as a fluoroscopy window by using a canopy section article as transparency 
material at this time and it becomes possible to inspect whether membrane formation is 
performed on relevant conditions by observing while forming the plasma generated inside a 
chamber, it is still more desirable. The method of measuring luminescence of plasma with a 
spectrophotometer is effective in observation of concrete plasma, and luminescence of short 
wavelength can also be considerably observed by using a canopy section article as silica glass 
compared with usual glass and transparent plastic. 

[0022]As furthermore shown in drawing 2 , SUPESA 9 which consists of insulating materials so 
that exterior electrodes may be contacted between the exterior electrodes and the container 
which consist of said conductive material can also be inserted. By changing this spacer, the 
same vacuum devices can be used also with the container with which sizes differ. That is, 
since time to make the inside of a vacuum chamber into a vacuum can be shortened by 
making the space inside a film forming chamber small using a thick spacer and a container is 
arranged at the center of exterior electrodes when forming membranes in the container of 
small size, it is desirable also in order to make thickness of a thin film uniform. For example, 
the inside can be circularly formed by using elliptical according to container shape so that the 
outside of a spacer may suit exterior electrodes also with the container which has an elliptical 
section. When not using a spacer, while repeating membrane formation, the surface of exterior 
electrodes is polluted by process gas etc., and discharge efficiency may fall. Therefore, by 
using said spacer, the dirt of exterior electrodes can be prevented and the membrane 
formation stable over the long period of time is attained. As construction material of a spacer, 
even if the ease and the surface of processing are polluted, the insulating material which does 
not have on discharge efficiency, especially a plastic are preferred. It is preferred for this 
spacer to be inserted by the above reason so that exterior electrodes may be contacted, and 
for it to be able to desorb according to it. 

[0023]The canopy of exterior electrodes of the third feature of this invention is that the base lid 
which has an exhaust port is installed in an opposite hand. In order to make the inside of a film 
forming chamber into a vacuum, it pushes in this exhaust port and a vacuum pump (not 
shown) is installed. Although there is no restriction in particular in the construction material of a 
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base lid, metal is more preferred than fields, such as a mechanical strength. However, when a 
conductive material like metal is used, it is preferred to make the electric insulating plate 10 
intervene between a base lid and exterior electrodes. In order to arrange a container in the 
proper position of a vacuum chamber, it is desirable to install in a chamber the container 
attaching part article 1 1 which consists of an insulator as shown in drawing 1 . It is possible to 
reduce equipment component mark by using this attaching part article and said electric 
insulating plate as the parts of one, as shown in drawing 2 . In order to make the inside of a 
chamber into a vacuum, a vent (not shown) is provided in these electric insulating plates or a 
container attaching part article. 

[0024]ln the device of this invention, an internal electrode is inserted in the inside of a 
container through a base lid. When forming membranes to a container internal surface, an 
internal electrode is used as a hollow pipe and process gas is supplied to the inside of a 
container from the gas discharge port 12 at the tip. However, since gas will plasma-ize inside 
an internal electrode and a chemical reaction will progress if the gas discharge port at a tip is 
too large, the thickness of the thin film formed as a result at a container will become thick near 
a delivery, and will become thin in a portion conversely far from a delivery. Therefore, as for a 
gas discharge port, it is desirable for 0.5 mm or less in diameter at least one or more holes 
( drawing 3 (a)) or minor axes to consider it as an oblong hole ( drawing 3 (b)) of 0.5 mm or less, 
as shown in drawing 3 . 

[0025]On the contrary, as for the delivery 14, when forming membranes to a container outside 
surface, the process gas feed hopper 13 is established in a canopy, and it is desirable for 0.5 
mm or less in diameter at least one or more holes ( drawing 3 (a)) or minor axes to consider it 
as an oblong hole ( drawing 3 (b)) of 0.5 mm or less, as shown in drawing 3 . And in forming 
membranes on inside-and-outside both the surfaces of a container, an internal electrode is 
used as a hollow pipe, from the gas discharge port at the tip, process gas is formed in the 
inside of a container, and a process gas feed hopper is established in a canopy, and it supplies 
process gas to the container exterior from the delivery. 
[0026] 

[Example]The example of the above-mentioned invention is described below. 
The oxidized silicon thin film was formed using the film deposition system as shown in 
<Example 1> drawing 1 to the internal surface of the container made from polyethylene 
terephthalate whose capacity is 500 ml. The used process gas was mixed gas of hexamethyl 
disiloxane and oxygen, and each flow was 10sccm and 500sccm. It pushed in the internal 
electrode which has a delivery [ mixed gas / this / in a tip ] 0.5 mm in diameter, and introduced 
in the container, and membranes were formed by carrying out the seal of approval of the high 
frequency for 30 seconds by the pressure of 67 Pa, and seal-of-approval electric power 
200watt at the time of membrane formation. The thin film of oxidized silicon was formed inside 
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the container, and thickness was also almost uniform. 

[0027]The oxidized silicon thin film was formed using the film deposition system as shown in 
<Example 2> drawing 2 t o the outside surface of the same container as the capacity used in 
Example 1 . The used process gas was mixed gas of hexamethyl disiloxane and oxygen, and 
each flow was 10sccm and 500sccm. This mixed gas was formed by the canopy, it pushed in 
the gas supplying port as shown in drawing 3 w hich has at a tip a delivery of the oblong hole 
whose minor axis is 0.5 mm, and the container exterior was supplied, and at the time of 
membrane formation, by the pressure of 67 Pa, and seal-of-approval electric power 200watt, 
the seal of approval of the high frequency was carried out for 30 seconds, and membranes 
were formed. The thin film of oxidized silicon was formed in the container exterior, and 
thickness was also almost uniform. 

[0028]Membranes were formed to the same bottle inner surface by the same method as 
Example 1 except having changed the <comparative example 1> canopy into the stainless 
steel which is a conductive material. Although the thin film of oxidized silicon was formed 
inside the container, the thickness of a container bottom has become thicker than other 
portions. 
[0029] 

[Effect of the lnvention]lt can be considered as the film deposition system and method for film 
deposition which can perform membrane formation which could respond to various container 
shape and was stabilized by this invention for a long period of time while being able to 
consider it as uniform thickness, when a thin film was formed with plasma CVD method on the 
surface of a hollow container. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a schematic diagram showing the example of 1 embodiment of the film forming 
chamber part of the film deposition system of this invention in a section. 
[Drawing 2]lt is a schematic diagram showing other examples of an embodiment of the film 
forming chamber part of the film deposition system of this invention in a section. 
[Drawing 3] lt is a schematic diagram showing the example of 1 embodiment of the gas 
discharge port of the device of this invention at a flat surface, and the schematic diagram of the 
gas discharge port where the hole opened (a), and (b) are the schematic diagrams of the gas 
discharge port which the oblong hole opened. 
[Description of Notations] 

1 ... Container 

2 ... Exterior electrodes 

3 ... Canopy 

4 ... Exhaust port 

5 ... Base lid 

6 ... Internal electrode 

7 ... Canopy section article 

8 ... Canopy attaching part article 

9 ... Spacer 

10 ... Electric insulating plate 

1 1 ... Container attaching part article 

12 ... Gas discharge port 

13 ... Gas supplying port 

14 ... Delivery 
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DRAWINGS 

[Drawing 1] 
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[Drawing 21 
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CLAIMS 

[Claim(s)] 

[Claim 1]A film deposition system which makes a thin film form in the surface of a container in 

the air which is provided with the following and characterized by inserting an internal electrode 

in an inside of a film forming chamber through a base lid with a CVD method. 

Tubed exterior electrodes in which a film forming chamber consists of a conductive material 

which has in an inside a tubed space in which a container can be accommodated. 

A canopy which it is installed in an end of one of the two of the exterior electrodes, and a 

center section becomes from an insulating material at least. 

A base lid which is installed in another end and has an exhaust port. 

[Claim 2] A film deposition system, wherein a transparent fluoroscopy window is provided in a 
canopy in the film deposition system according to claim 1. 

[Claim 3]A film deposition system characterized by a transparent fluoroscopy window being a 

product made from silica glass in the film deposition system according to claim 2. 

[Claim 4]A film deposition system, wherein SUPESA which consists of insulating materials in a 

film deposition system of claim 1-3 given in any 1 paragraph so that an inside of said exterior 

electrodes may be contacted with exterior electrodes is provided. 

[Claim 5]A film deposition system characterized by SUPESA being a plastic in the film 

deposition system according to claim 4. 

[Claim 6]A film deposition system, wherein an electric insulating plate which a base lid consists 
of conductive materials, and consists of insulators between said exterior electrodes and a base 
lid in a film deposition system of claim 1-5 given in any 1 paragraph intervenes. 
[Claim 7]A film deposition system, wherein an attaching part article which consists of an 
insulator holding a container is inserted into a chamber which consists of exterior electrodes, a 
canopy, and a base lid which consist of conductive materials in a film deposition system of 
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claim 1-6 given in any 1 paragraph. 

[Claim 8]A film deposition system, wherein said electric insulating plate and said attaching part 
article are united in the film deposition system according to claim 7. 
[Claim 9]A film deposition system providing a gas discharge port which at least one or more 
holes 0.5 mm or less in diameter are opening at a tip of said internal electrode in a film 
deposition system of claim 1-8 given in any 1 paragraph. 

[Claim 10]Afilm deposition system, wherein a minor axis provides a gas discharge port which 
at least one or more oblong holes of 0.5 mm or less are opening at a tip of said internal 
electrode in a film deposition system of claim 1-8 given in any 1 paragraph. 
[Claim 1 1]A film deposition system with which a hole 0.5 mm or less in diameter is 
characterized by providing a process gas feed hopper provided with a delivery currently 
opened at least one or more at said canopy in a film deposition system of claim 1-8 given in 
any 1 paragraph. 

[Claim 12]Afilm deposition system with which a minor axis is characterized by providing a 
process gas feed hopper provided with a delivery which at least one or more oblong holes of 
0.5 mm or less are opening at said canopy in a film deposition system of claim 1-8 given in any 
1 paragraph. 

[Claim 13]A method for film deposition which makes a thin film form in the surface of a 
container in the air with a CVD method, comprising: 

Tubed exterior electrodes which consist of a conductive material with a tubed space in which 
said container can be accommodated. 

A canopy which it is installed in an end of one of the two of the exterior electrodes, and a 
center section becomes from an insulating material at least. 

It is said inside of a container from an exhaust port which inserted said container into a film 
forming chamber which consists of a base lid which is installed in another end and has an 
exhaust port, and was installed in a base lid. 

[Claim 14]A method for film deposition which makes a thin film form in the surface of a 
container in the air with a CVD method, comprising: 

Tubed exterior electrodes which consist of a conductive material with a tubed space in which 
said container can be accommodated. 

A canopy which it is installed in an end of one of the two of the exterior electrodes, and a 
center section becomes from an insulating material at least. 

It is said inside of a container from an exhaust port which inserted said container into a film 
forming chamber which consists of a base lid which is installed in another end and has an 
exhaust port, and was installed in a base lid. 
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[Claim 15]A method for film deposition which makes a thin film form in the surface of a 
container in the air with a CVD method, comprising: 

Tubed exterior electrodes which consist of a conductive material with a tubed space in which 
said container can be accommodated. 

A canopy which it is installed in an end of one of the two of the exterior electrodes, and a 
center section becomes from an insulating material at least. 

It is said inside of a container from an exhaust port which inserted said container into a film 
forming chamber which consists of a base lid which is installed in another end and has an 
exhaust port, and was installed in a base lid. 



[Translation done.] 
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4 ] K$£ l - 3 ov»-f l SlZ«?»£I£§i 

J: •? C**tttttto» f> ft**'*-*- Wt,ntv>5 £ 
k*#&k1-*J5fcRgBo 

[m*a 6 ] at&g i - 5 ov»-r i si£«co^ig^ 

[/It** 7 ] 1 - 6 4>Wf ft* 1 £|E1ft0ftR§g 

SK£v>T, »j ft PEROTS 

ft ZffltUSMW A $ flX v » S £ k *£ttfc 1" * j£§|§£ 
So 30 

9 ] Iftftg 1 - 8 <D\,*?tifr 1 «Bttaj£R£ 
■ t^V'T, IWBl*3»mii«>56JlKaSO. 5mm£ff 
<DK&&% < k 4 l oj^±Mv^Tv^**xp±{±iP^|S:(t 
fc£k«r^«Rkt4jaUHISe 

m«a i o i n *g 1 - 8 4>n-r*t* i 5e®<oj£h 

£Bfciiv>t\ IKrErtaSSOffeJBUfift^O. 5 mm 
WTOS^^ft < k & 1 o^^v^T^^^fXRttbP 40 

[w*i 1 1 ] 11*5 1 - 8 ©vvfii* i ^Em^^rn 

SlCfi^T, *JfE^»l % ISO. 5 mm&TOfl:* 1 

[18*5 1 2 ] 1 - 8 w-r *ta> 1 siehoar 

«SCUv»T, IfrfH^MU, fiSW'O. 5mmElTOg 
Ttri^ft < k {> 1 oJSUtBBv»Tv»4RtUJP*«x.fc7 F D 
"fe*#*tt»P*R»tfc:: k Sr^kt^fiEKUBo 
[»**13] 4 , £<Z>SS*>SEIIUCVDttKJ:»)»BI 50 
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Jj«*i£T*oT» mFE§ff #113^16 ft 

Sk, *o*MWMfc>M-#©ilfcIB1I$*u W(tt 
**tt:We*tt*f fi- J: I? ft 435£k , fc 7 -*0»K» 
SSsWftfcPfcifofltftJ: 0 ftiJSR*-* wt-fiK* 
tESSfrJfAU J£*KM«*iifc3BKPJ:i)fnE8» 

Xvftt* £ kic i »)«rESSfrtSElBC»BI*jaRi-4 

£k«r#akt4smm 

[»*ai4l tS©S80*BIlcCVDttUJ:»)»JII 
«-BJfi$*4jffiK*ftTfeoT, tfrESStfiRSiTflfeft 

Hk, -ton«»ffiofr*wSStItB**u 4>ft<k& 
, f*«* ! i»»tttWJ:0»4^lk, fed 
■SWWtP*r»ojHIJ:»)ft4jSltf-+W<-fitclt 

T'n-feA^ettiiPJ: *) 7*n-b;*.#x?r^-r wc-ftfc 

7*0 -b x tfx * 7" 7 Xvffct 4 i k fc i 19 ftfB$&ft£ 
iHKSWt*d»t*:: k Wftmbti&mX&o 
HI*A 1 5 ] +£<D«£*>3Eiic c v Difeic j: 1? JW 

««©^/<-7ij$o«tttmj: •) ft-S^ttO^-glSffi 
gk, *o*WWS«)fr*«J|KB«**u ^ft<kt 
f*»**IM»tt*tJ|BH0ft4^lk, t^-*©»UK 
tt$tLfi^,P?:»ojSSJ; 0 ftififeHf-^ 

ESStJtAU JS«KttB**ifc#tttPJ:"JllWBSS 

rtasms k nsum^Ffl * ^ i*v ^ ^ □ * 

KSWroffitfflftRW] 
[0 00 1] 

^SS (PECVD) K£09K*Bj£S-£*ttKBftgj: 
[0 0 0 2] 
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li, 75XvfiH8StCVDauJ:»K 7n-fc*j!r*©fl: 
0!l;ilJ#Si¥8-5 3 1 1 7-»fi«fo:jjs*iiTV»aj:d 

fH#jfe $£RfH¥8-1 7 5 5 2 8#£4IC7$n 

bim-fciDsmizEm-tbij&imhixT^Zo zn 

[0 0 0 3] 

BMWHifeL J: ? k+ilMU *»W»i±IEfi63|Eft« 
OWSi^*JSIft1-4^J{)C4SiifctW^ 1-ft*?*># 20 

JKtt«r*IE1-4 i k ft < #4 ft«We»UcMf&T # «A 
BB6«ao ! BaR*tt **ft1" * £ k k 1 * o 
[0 0 0 4] 

B5KC VDfcKJ: 0»K«r«ft***JSBaniUfiv» 

X^-X t »o**tt*W i •) ft * MttOWWEg k , 
-?-«>n«5«tiOfr*OJBK|jai$*U' ^ft< 30 

^^tt#^«ti)ft*^t, bi-xviftizfmzti 
iw-ogmz *) ft o % nnvs^istt^a ltj£ 

[0 0 0 5] **W<&it*Jg2©*9|Ht, ffi*£liBR 

omgm^a^x, ^miz&wbmvimnstffbtix 

[0 0 0 6] *«WWBB*S3W«Wli N flt$$2BStt 
*£k£#mk1-*/£E3lft, iUrfcO?**. 40 

[0007] *&9jon*$ 4 <7)%w\^ n$$ 1 ~ 3 
*>rtttfc*i.»wffi tmmt * ± t t««tttm*» t> ft * 

x ^-9— b ixx v>* z k b t * AKItft t 
[0 0 0 8] ^f&WOfll^g 5 <D%mi, ffiim 4 GK 

[0009] 6 oawi, imm 1 - 5 
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*w i ft 0 > ne^ffffi t n izim# 1 
Ltzk<oxhz> 0 

[0010] *$mmw% 7 v&wit, m$$ 1 - 6 

[0 0 11] 2)c|S^^m^S80%§Hi, »^S7ffi« 
kftoTv>S£k£^kt4j£Mil«kL*:'i>©T-* 

[0012] ^ft«Off4tS 9 ©Mi, 1 ~ 8 

©SfcJ&KSgO . 5 mmWTOfttf^ft < k i> 1 
tLtzi>ff)X$>2> 0 

[0013] $%ipj«>m$«i ow5SM»i, m**i ~ 

ft03fcSfiC^3&« 0 . 5 mmfilTOfiyt^ft < fc & 1 

^tx±ffi\i*x^hifxmiu*wntzzt*%mt-tz 
[ooi4] *8mo>mafL 1 1 ©f&iEii, w^s i - 

iSg 0 . 5 mmmT^Tt^ft < t (> 1 o£l±BBv» 
T V qtfcB □ SrfB x. tz 7*n -b X ^TX ffi&n «■ £ t 

[0015] 1 2 ©H^li, W*^ l ~ 

tc, Sg^O . 5 mmJ^TroSmi < 1 1 1 otl± 

z\t*mLtt%jmm.tLtz\><Dx*>z> a 

[0 0 16] *-%>W<»mimi 3©, 5BWtt^OSS 

©^^ISfi^n, ^ft < 1 1 +*S|5*^t4tt#<t •) ft 
4391k, to-*©atKlt$iiSKtPt«FOj||5«j: 

/S**iiUTllinE!&SrtWUJfXSiiTv^ 
[0017] 1 4 

&#*ui)ft*ffi#<oftwmgks -tow-fiBasofr*- 



5 

osgKisssfu < t n>*$&i<tmm&si n ft 

ft&ttZmi5&tltzi><DX~$>Z>o 10 

[0 0 18] $&$Offl*:gl 5<D%mii, ^O^ff 
<7?3t®KC VD&Ki ^§Mj£Stf4«fr£T-;i? 

o-tx^xiftwf-rtc, i^staLTfries 20 

[0 0 19] 

w*7Ftm*m^xwm- 4 0 mm, --mmt tr 

T*4 o 1 jjflRST I -5 ^fttORMfttO^^ 30 

-X*#^*Wtt*mJ:0ft4*ttfll*2i:, 

mm x *) * a 35* 3 , & ■? osbkbhi $ tuiMiQ 
4 5 * ij 4 «k ram® 6 lt§ 

4 0 ft£, *H*ffl|-ett^aj«ffit, RWttOX"?-* 
£64 fcOTNiftv^ 

[0020] zogo^g^^sii, tJB*tt«ffi<o- 



1 #12001-220679 

6 

#4A*, -?-ftc>KI££$*i.4<>o-ei±ft< % ifztftb 

[0 0 2 1] $feJ=S«tt-€-O^T*««»tt*tfl.T*4 

-rt»KfMfet-"4^XTtaiw>ciMiu ®«4^ 
ft-ejaw*«ff *lt v» 4 #> 4£i5Fojjt£ift* 

y * *Xm -f?**?* Kifc^T *»ft 0 ftftftoftft 4 
H^"T?#4 0 

[0 0 2 2] $f>K|g2K^Lrt:J:oK, B5IS»mi4# 

fi-j: & %wwwmm%<7)mizftunmi:mte-fz> t 

1 \zfflmtiPtfr <b ft 4 x ^-9— 9 *if A1"4i t fc-c 
£4 0 iOX'C- 9— t«JE+4£kKJ:5, -9-^X0 

$ <_1-4r t-c, K^+Wf-rtS P S'H2gt1-4l$M 
rtM-T 1 # , *»oSBi4^««So f^UE« $ it* 

a6, mmom^i^i-iztitztbizmii^o ttzu 
x »f an mm<om m 4 #&-c t ^ ^ — 9— onti 

"5—9— Srfflv^ftv^, ^M*^i)ig1-d*»m«|LI| 

T1-4*&***4o L^-pT, fflBX^— 9— 

4 £ t «t IJ ngpS®<0?f ti^KjJLT* # , «WHCfcfc 

•)^Lfcjaaw f Brf&fcfc4 0 x^-t-^#f t lt 

BiL^\ &±.<?>m&\Z£ I), 9— lifl-SBi: 

@t^H41-4«t ; jtc}fA$it, *»oBU»An?rt|-ejb4i 

[0 0 2 3] *f^c7)Eo§0!|#ftii % 
t ttKirtl iztiffin * 4 l!SSA*|fia $ *LT v ^4 £ t 

v»fc»^-»cit, &Mttt-Bwm<7>mzimig.i o^^ft 

*Eftfa[*KEll1-4fc*B 1 J; -9 ftJS^#:i »} 
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liLK SMC (32K*t4oKiO{!i^SI$ n a a iBtf 

[0024] ^i^ogg-m, rt««s*«iaitau 

14, l*3»«K*«f»Sf fcU -e-0£J§0#*l±iBP l 2 

^etaPHBI3 Kjjrti ■? K^ft < t fe-oJBLbaj&g 
0. 5mmJii.TO^: (H3 (a) ) t> t < liffi&P 0 . 
5 mmttTOftft (03 (b) ) £1"* C L 

[0 0 2 5] £Srt*iiiKja«*-*-**frfcl4, 
JLmz-?u**if*Wfcn 1 3 frKtt, -ewPtffiP 1 4 20 
liH3K3ri-J:}»C^*< t t-oJ^JtoHS 0 . 5 m 
m&TO-K (El 3 ( a ) ) 4 L < lifflfiW* 0 . 5 ramW 
TOftft (03 (b) ) ttiiiiHiU 1 . -f-L 

£4>£f tU *©^<o#xttaiPJ:9 7n-fc;*#x 
4Jt^C7*D-b^*-xtt^p^igtt> 

[0 0 2 6] 

i >m i tc^i- «t -9 zi&mgiwtm^x, mm* 30 

5 0 0ml ©*''Jxf l/>fi/7^i/- ht&gfff^ftS 

-g-n-PttOslLliti 1 Osccmfc 5 0 0 scan-TNfe o 
ft£#**ftS8K:iES#(). 5mm«Da:a3P*^r1-^rt 

sbs® sr t a Lxm^mzmx u mmzti 6 7 p 

a, en"ST«^j2 0 0watt?3 0»PHAIitt»Rn7U $ 
[0 0 2 7] <jt»OT2>B2K*tJ: TfcJfflggfifcffl 40 

itiMmni&iDfmzft^tzo fflwcyn-fc^7trxi4^+ 
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tKDffiMli. 1 0 scant 5 0 0 scarry ofc 0 C<7)g-&** 
XtZMKWLfthtls jfcSKffigtfO. 5mraOS^ 
RtiBP**+&B3 KSrJ- J: •? fc#*{ft&p£fcij LT 

«sn»Ktt»u j£rb#e£ 6 7 p a, eni>rs£ 2 0 

0wattT3 OfMBftfiSfrgpTiru JSR*ffofc 0 
[0 0 2 8] <Jtt^l>^***ttJ^?*S*T> 

[0 0 2 9] 

[»W©»*] #f^KJ:iK ^gsgSoSEHfc??* 
•7 C V DficK 4 IJ *H«r«]Ri-4*fr^-4RU fc * 

LfcjfcBW*? § ajSRi&lB&tfiafflfc&Sik: 

[mffioiiJji&i&Bj] 

[0 1 ] *«W©fltBai1SOflER^ + > A-8M>-fS» 

wofmm i %iw?mtwi&mx'$> z „ 

[03] *^<0HttW^etWPO-|tifi<0^.1^|«r 
Tffi-eTFtHWSH-c, (a) utftoHufc^ttHiP© 
«tB&IEI> (b) tifijtw^v^c^ittmpcoeEB&H-c^ 







[flPf-oRW] 


1 • • 




2 • ■ 




3 • • 


■urn 


4 • • 


•ma 


5 • - 


■ISM 


6 • • 




7 • • 




8 • • 




9 • • 


• 9-- 


1 0 • 




1 1 • 




1 2 • 


• ■ #*RtttJP 


1 3 • 




1 4 • 
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(72)%^^ m % (72)»w% m m 

*jr«#*e#*ite5*i-9- thm® *s«£*e6*iti5#h5- aKgen 

F 9 - A (##) 4F006 AA35 AB76 BA05 CA07 DA01 
4K030 CA15 CA16 EA06 EA11 FA01 
FA03 KA08 KA16 KA30 KA37 
KA45 KA46 



